INTRODUCTION
Geoscience Australia (GA) conducted three regional Airborne Electromagnetic (AEM) surveys, covering 3% of Australia's area, as part of the Australian Government's 2006 -2011 Johnson 2006) : in the Paterson region of Western Australia (Roach 2010) ; in the Pine Creek region of the Northern Territory (Craig 2011) ; and in the Lake Frome region of South Australia (Roach 2012a ).
The Frome AEM Survey was flown between May and November 2010 by Fugro Airborne Surveys Pty Ltd (now CGG), using the TEMPEST ® Transient EM (TEM) system. The contractor-delivered data for the Frome AEM Survey were released in 2011, and a GA Layered Earth Inversion (GA-LEI; Brodie & Sambridge 2006; Brodie & Fisher 2008 ) data package was released in 2012. Dataset products and interpretation reports are available for free download from the GA website (http://www.ga.gov.au).
The Frome AEM dataset, along with surface geology, drill hole stratigraphic logging, electrical conductivity logging (Hutchinson et al. 2011) , regional geophysics, remote sensing and topographic data were used to interpret a range of critical architectural features of the sandstone-hosted uranium mineral systems in the Lake Frome area.
The Lake Frome area is filled with sedimentary rocks of three major basins: the Cambrian Arrowie Basin; the Lower Jurassic to Upper Cretaceous Eromanga Basin; and the Cenozoic Callabonna Sub-basin (part of the Lake Eyre Basin, Figure 1 ). Sandstone-hosted uranium deposits in this area have resulted from fertile uranium mineral systems, which operated (or continue to operate) in the Callabonna Sub-basin. 
SUMMARY
The Frome airborne electromagnetic (AEM) survey was designed to provide reliable pre-competitive AEM data to aid the search for energy and mineral resources around the Lake Frome region of South Australia. Flown in 2010, a total of 32,317 line kilometres of high-quality airborne geophysical data were collected over an area of 95,450 km 2 at a flight line spacing mostly of 2.5 km, opening to 5 km spaced lines in the Marree-Strzelecki Desert area to the north.
Interpretations of the data show the utility of regional AEM surveying for mapping crucial elements of sandstone-hosted uranium mineral systems as well as for mapping geological surfaces, structures and depth of cover over a wide area. Data from the Frome AEM survey allow mineral explorers to put their own high-resolution AEM surveys into a regional context. Survey data were used to map and interpret a range of geological features that are associated with, or control the location of, sandstone-hosted uranium mineral systems, and have been used to assess the uranium prospectivity of new areas to the north of the Flinders Ranges. This presentation focuses on three critical elements of sandstone-hosted uranium mineral systems in the Callabonna Sub-basin following Costelloe and Roach (2012) and Roach et al. (2014): 1. Mapping the shape, size and orientation of paleovalleys ( Figure 2 ). 2. Mapping sedimentary facies of high permeability (sandstones) enclosed within less permeable sediments (shales). The organic in situ reductant in the permeable sands and/or in the contact zone with less permeable shales is known to provide effective deposition sites for uranium mineralisation (Figure 3 ). 3. Mapping basin architecture and faults which connect sources of leachable U with reductant-bearing deposition sites (Figure 4 ).
This presentation draws from the Frome AEM Survey publication which describes the regional geology, survey characteristics, data interpretations and implications for uranium exploration (Roach 2012a) and from a recent paper in the Australian Journal of Earth Sciences 
SANDSTONE-HOSTED URANIUM MINERAL SYSTEMS
The southern Callabonna Sub-basin is host to the Honeymoon uranium mine and a number of sandstone-hosted uranium prospects including Goulds Dam, Oban, Junction Dam, Yarramba, East Kalkaroo, Glencoe, Lake Namba and Lake Tinko (Figure 2 ) These are supplied with uranium-rich groundwater by a system of palaeovalleys, including the Billeroo, Curnamona, Lake Namba, Lake Charles and Yarramba palaeovalleys which drain a vast uranium source region in the Curnamona Province. Uranium is precipitated and concentrated within these palaeodrainage systems ).
Sandstone-hosted uranium deposits are formed when Ubearing fluids are reduced by organic (e.g. carbonised wood or lignite) or inorganic (e.g. pyrite) reductants causing the precipitation of uranium oxides (Skirrow et al. 2009 ). As the sandstone aquifers that host mineralisation typically contain saline groundwater and contain only relatively small volumes of chemical reductants, the mineral deposits do not contain significant chemical and/or physical contrasts that can be detected by airborne geophysical techniques.
Prior to the Frome AEM survey, palaeovalley systems were mapped from sparsely-distributed drill holes, small tenementscale AEM and ground EM surveys and small inducedpolarization (IP) surveys. The Frome AEM Survey has provided a regional overview of palaeovalley systems, together with along-line detail, to allow the seamless integration of earlier mapping with the regional AEM data (Roach 2012a) . GA-LEI conductivity Depth slices, Elevation slices and conductivity sections were used to interpret palaeovalleys (Figure 2 ).
Lateral conductivity variations are noted throughout the Frome AEM Survey area, and, while stratigraphic drilling is commonly sparsely scattered, these are interpreted to be lateral facies variation. Along-line variation in conductivity is interpreted to represent the variation in clay:sand content and consequent porosity and permeability owing to lateral facies changes ( Figure 3 on the last page). With the aid of detailed stratigraphic logging and groundwater salinity data, interpretations have provided new information regarding the discrimination and mapping of Namba Formation sands in the Callabonna Sub-basin (Roach 2014) . 
CONCLUSIONS
Three AEM-mappable features of sandstone-hosted uranium mineral systems have been illustrated here. The ability to map the architecture and spatial extent of uranium mineral systems over a wide area using regional AEM allows mineral explorers to reassess the prospectivity of the region as a whole, rather than concentrate on tenement-sized 'postage stamps', never knowing what lies over the fence.
The Frome AEM dataset has led to new interpretations of the basin architecture and palaeovalley systems of the Lake Eyre Basin-Callabonna Sub-basin. The AEM data provides detailed information to the Depth Of Investigation (DOI), of 150-200 m depth, in the sedimentary basins. 
